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Pollution and climate change are words which we listen every day and are connected 
with our survival on this planet. This study focuses on the association between firm 
value and the carbon emissions in a sample of 200 companies in the United Kingdom. 
According to the majority of the previous literature, this relationship is negative; e.g. 
Baboukardos (2019) finds that is decreasing because the new regulation gives the sign 
to investors that the future emissions will be reduced. The collected observations are 
1000 with firms from different sectors. Using all observations the results show us a 
positive relationship between the two variables. This is probably due to the different 
characteristics of firms in Financial Services sector. After excluding these firms we find 
a negative association between the carbon emissions and firm value. In this study the 
average penalty for every thousand of CO2 metric ton is £618,000. 
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The last decades more and more people have been interested in climate change and 
what they can do to reverse it. Scientists are trying to understand better the 
mechanisms of nature in order to find out the main reason for it. The attention has 
turned to greenhouse gases (GHG) which are the main reason for the greenhouse 
effect. All of us are responsible for these emissions but the firms as the main polluters 
need to take action. According to the United Nations in Climate Action 13, carbon 
dioxide emissions must fall by 45 percent from 2010 levels by 2030 and become zero 
until 2050.1 
The epoch that we live is called Holocene and starts 11,700 years ago after the last ice 
age but in 2000 the chemist Paul Crutzen and biologist Eugene Stormer introduced the 
new geological era, the Anthropocene, which starts when human activity started to 
have a material impact on the climate and ecosystems of our planet. Nowadays, there 
is a great debate between researchers about when this period starts. The main 
theories are two. Firstly, one theory supports that this era started with the Industrial 
Revolution in the 1800s where the emissions of carbon and methane in atmosphere 
increased rapidly. The other theory suggests that it began in 1945 when the Americans 
used atomic bombs against Japan, in Hiroshima and Nagasaki, with radioactive 
particles being detected in soil all over the world.2 
According to Economist we live in the Anthropocene era and the key to understand 
better the climate change is the carbon cycle which is the way the carbon moves 
around the world. There are the sources which are the animals and microbes that emit 
more carbon dioxide than industry does. But on the other hand, there are the sinks 
which take the carbon out of the atmosphere. Photosynthesis is the procedure in 
which algae, plants and a few bacteria use the sunlight in order to convert the carbon 
into organic molecules. Oceans are both sources and sinks. They emit and absorb 
carbon dioxide at almost the same rate. The nature had the mechanisms to balance 
the carbon in the atmosphere for thousands of years until the 19th century where 
human started to use fossil fuels and emit CO2 at a great quantity. Today 9.5bn tons 
of carbon emissions are coming from the combustion of fossil fuels every year. The 
nature has tried to absorb carbon emissions. Approximately the half of all the extra 
CO2  has been absorbed. This is the dynamic of our seas and trees which every day are 
threatened by human. In order to make the carbon cycle stable again, human cannot 
rely on nature and its mechanisms but should take action and reduce emissions 
                                                     
1 Information collected from https://www.un.org/sustainabledevelopment/climate-change/ 
(Accessed on 5 September 2020) 
2 Information collected from https://www.nationalgeographic.org/encyclopedia/anthropocene/ 
(Accessed on 17 September 2020) 
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quickly. Moreover, at the same time people need to protect the forests, seas and 
biodiversity which are important for the planet.3 
Going back to 1994 United Nations Framework Convention on Climate Change 
(UNFCCC) was created by 154 countries in order to prevent the climate change and 
protect human kind. Today it consists of 197 countries which meet annually in order 
to discuss and review about this issue and the potential actions that they will need to 
take. A memorandum named Kyoto protocol was signed in 1997 in order to enter in 
force in 2005. It contained the targets regarding the GHG emissions of the developed 
countries. The target was the reduction of CO2  emissions from the wealthy countries 
which had high emissions and at the same time high profits in comparison with poor 
countries. These countries had the resources to succeed. Some countries like the 
United States never ratified it.4 
In 2016, 196 state parties signed the Paris Climate Agreement, the successor of Kyoto 
Protocol, in order to mitigate their carbon emissions. Unlike the previous agreement, 
this is addressed to all countries, developing and developed. The agreement aims to 
keep global warming below 2 °C above pre-industrial era by decreasing emissions and 
securing funds for green projects. According to UNFCCC, until 2019 189 of 197 
countries have ratified the agreement. United States with 14.3% of the global CO2  
emissions is one of them but in 2017 they announced that they will withdraw from the 
agreement. 
Moreover, it is significant to discuss Carbon Disclosure Project (CDP) which was 
founded in 2000 and its primary objective was to make firms, cities and states measure 
their carbon emissions and publish them. Nowadays, a lot of companies and cities 
measure and disclose their results about environmental issues like carbon emissions, 
deforestation and water scarcity with the help of this organization. In addition, a lot 
of researchers are using the rich database of CDP in their studies as it is reliable with 
wide range of information.5 
For a long time, more and more firms announce sustainability reports every year with 
the environment being at the top of their agenda. The reduction of CO2 emissions is 
imperative and impacts everyone on this planet. According to Global Reporting 
Initiative (GRI), firms publish sustainability report in which they record the economic, 
environmental and social impacts of their day-to-day processes.6 This helps them to 
measure their impact on these 3 categories and take actions in order to meliorate their 
performance. The publication of the sustainability report can be either harmful or 
                                                     
3 Information collected from  https://www.economist.com/schools-brief/2020/05/09/humanitys-
immense-impact-on-earths-climate-and-carbon-cycle  (Accessed on 18 September 2020) 
4 Information collected from https://unfccc.int/kyoto_protocol ( Accessed on 7 September 2020) 
5 Information for Carbon Disclosure Project (CDP) collected from https://www.cdp.net/en/info/about-
us. ( Accessed on 5 September 2020) 
6 Information collected from https://www.globalreporting.org/information/about-
gri/Pages/default.aspx ( Accessed on 10 September 2020) 
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profitable for a firm according to their positive or negative results. In Section 2 there 
is an extensive analysis of some great papers on this subject. 
The climate change and the impact of human kind on everything on this planet 
inspired us to make this research as the master’s dissertation. The main topic of this 
study is how greenhouse gas emissions affect firms and their value. This research is 
essential and useful for the firms to understand better how emissions can affect their 
value, the investors who want to know how emissions affect their investments and 
the public authorities which can be informed how companies can be motivated to 
become eco-friendly. 
The main question of this research is how carbon emissions affect the firm market 
value in the United Kingdom (UK). The main model has been used twice for all data 
and data without the Financial Services sector. The results are different as when all 
the data are used we have a positive association between the emissions and the firm 
value. On the other hand, after the withdrawal of the Financial Services sector, the 
results are opposite with a negative relationship between GHG emissions and firm 
value. The sample selection and results will be analysed in depth below in the 
appropriate sections. 
The structure of this study is as follows. In Section 2, there is an extensive analysis of 
the previous literature on this topic from a different point of view. Many remarkable 
researchers have made essential studies and it is imperative to discuss them. Also, 
some important studies will be discussed in more detail in order to understand not 
only their results but also the philosophy they followed. Furthermore, in Section 3 you 
can see the model which was used in this research and the data collection is 
presented. Section 4 is imperative as the results are analyzed. Also in this section the 
limitations of this research are presented. In Section 5, the conclusions of this study 
are discussed and some ideas about potential future studies are given. 
2 Literature Review and hypothesis development 
In recent years, researchers from different sciences are interested in carbon emissions 
and how these influence human life, firms and governments. Going back to 1994 
Fankhauser in his research used random parameters and found that social costs of 
CO2 emissions were 20$ per ton for the period 1991 to 2000. Also, he calculated the 
forecasted social costs for the period 2021 to 2030 at 28$ per ton, an increased 
amount which every country will face. In an important non-economic research Gagnon 
and Vate (1997) investigated how the emissions of CO2 can be reduced in the energy 
sector and found that hydropower is a great alternative to generate power in 
comparison with fossil fuel. The GHG emissions for hydropower plants is 15g CO2 per 
kWh, which is 30 to 60 times less than in energy production by fossil fuel. We can 
understand that this information is very important today as the emissions are very 
high and one alternative to this is the green energy production. According to Frankfurt 
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School of Finance & Management gGmbH (2019) in the period 2010-2019 the 
investments in alternative energy sources, in order to reduce the consumption of fossil 
fuel, reached the amount of $2.6 trillion.7  
The European Union aims to have zero carbon emissions until 2050. In order to 
achieve it, all countries need to develop and submit their strategies to the 
Commission. 8 In Greece, the Public Power Corporation which is the bigger polluter 
has announced in cooperation with the Ministry of Environment and Energy that it will 
cease operating the existing lignite-fired power plants except one until 2023. The last 
one, Ptolemaida V, will be used until 2028. In order to achieve it the government will 
need to spend approximately €5 billion for investments in solar parks and other 
projects.9 This is a part of the projects of Greece for achieving the target of zero carbon 
emissions. 
2.1 Emissions and Firm’s value 
In this research, high emphasis will be given to the connection between the 
CO2 emissions of the firms with their firm value, performance and quality of reporting. 
An economic research about emissions and firms’ values come in 1997 by Cormier and 
Magnan who studied water pollution from Canadian firms in order to understand the 
relationship between water pollution and the market value of firms. The results 
showed a negative relationship between water pollution and the market value of the 
firms but with different behaviour between the different industries. In this period the 
investors were stricter to pulp and paper firms, oil refiners and chemicals in 
comparison with mining, steel and metal companies.  
In contrast with other researchers Fisher and Thorburn (2011) inform us that the 
choice of a firm to announce greenhouse gas emissions reductions goal, creates 
significant losses in its market value. The decline of the stock price is higher for firms 
with week corporate governance structure. This study was done in USA in period 1993-
2008 where the publication of carbon emissions was not obligatory. So, the decision 
of disclosing this information in this period affected adversely the investors who did 
not care about this issue because the decision of declining the emissions means higher 
investments and maybe lower dividends in order for the targets to be achieved. An 
                                                     
7 Information collected from publication ‘’GLOBAL TRENDS IN RENEWABLE ENERGY INVESTMENT 
2019’’ of Frankfurt School of Finance & Management for United Nations Environment Programme 
https://wedocs.unep.org/bitstream/handle/20.500.11822/29752/GTR2019.pdf?sequence=1&isAllow
ed=y 
8 Information collected from https://ec.europa.eu/commission/presscorner/detail/en/ip_20_335 
(Accessed on 27 September 2020) 
9 Information collected from 
https://www.ekathimerini.com/256761/article/ekathimerini/business/greece-to-spend-5-bln-euros-
to-phase-out-coal-by-2028 and https://www.clientearth.org/press/greeces-ppc-announces-surprise-
2023-end-to-lignite-but-fails-to-withdraw-its-biggest-polluter/. (Accessed on 27 September 2020) 
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important conclusion of this study is that voluntary participation in GHG reduction 
programs may harm the firms’ value. 
Chapple et al. (2013) investigated how the Emission Trading Scheme (ETS) in Australia 
in 2015 will affect the market valuation of Australian Securities Exchange (ASX) firms. 
In order to understand better this research, ETS model needs to be described. ETS is a 
mechanism to cost the damages which are caused by carbon emissions to the society. 
Firms need to buy permissions in order to emit carbon dioxide. Mainly countries issue 
permissions. The firms pay the governments for these permissions and their price is 
affected by demand and supply. The firms need to have permits in quantity equal to 
their emissions. If they do not, they can buy permissions from other firms.10 Going 
back to the research of Chapple et al. (2013), they used data from 58 Australian firms 
and found that the impact of GHG emissions on equity value will be $AUS17 to $AUS26 
per ton. This is a penalty for these firms because of their future costs in reducing the 
emissions or buying emission permits. 
Matsumura et al. (2014) researched the connection between firm value and GHG 
emissions in order to understand if market penalizes or not the firms for their acts. 
They used data in period 2006-2008 from Carbon Disclosure Project (CDP) for 500 
firms in the USA. They found that for every metric ton of carbon emissions, firm value 
decreases by $212. Furthermore, they found that firms that do not disclose their 
emissions are penalized higher. In addition, Luo and Tang (2014) got a sample of 474 
US, UK and Australian firms and found a significant positive connection between 
carbon disclosure and performance. Firms with good carbon performance tend to 
disclose this information in order to distinguish them from heavy polluters. Griffin et 
al. (2012) agree with Matsumura et al. (2014) that there is a negative connection 
between GHG emissions and equity value but they support that penalty does not vary 
between companies that voluntarily reveal to the CDP and non-disclosing firms. 
In addition, Lee et al. (2013) found that investors tend to respond negatively to 
companies’ carbon disclosure because of the potential costs which can be raised in 
order to mitigate environmental issues. They also inform us that a potential way to 
mitigate these negative market shocks is by releasing the carbon reports periodically 
via media. 
Furthermore, the negative association of firm value and greenhouse gases is the result 
of studies by Clarkson et al. (2015) and Baboukardos (2017). The first study supports 
that the negative relationship between firm value and carbon emission is smaller for 
firms with better carbon performance compared to their industry peers. In addition, 
                                                     




0price. (Accessed on 13 September 2020)` 
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Baboukardos (2017), who investigated United Kingdom firms, supports the negative 
connection and found that it is smaller compared to the period before the new 
regulation since the new Regulation of 2013 gave the sign to investors that the future 
emissions will be reduced.   
The debate about the impact of investing in Corporate Social Responsibility (CSR) 
activities on the firm’s value remains even today. First of all, the number of firms which 
announced their CSR skyrocketed between 2011 and 2016. In 2011 only 20% of the 
firms in S&P 500 made these publications. In 2016 this percentage climbed to 82% as 
more and more firms consider these reports essential.11 Cahan et al. (2016) split the 
CSR disclosure to unexpected and expected in order to study how these are connected 
with firm value. They found that unexpected CSR disclosures are essential for firm 
valuation. Firms with bigger unexpected CSR disclosures had bigger firm value. On the 
other hand, they did not find material evidence that expected CSR disclosures are 
connected with firm value. Singh et al. (2017) made a big study about CSR and the firm 
value with several hypotheses for China and Hong Kong firms. They did not find a 
significant relationship between the firm value and the engagement of the firm with 
its stakeholders. This maybe happens as the stakeholders do not trust these reports. 
On the other hand, a positive and significant association between the firm 
performance and the CSR practices which focus on safety, prosperity and quality of 
the employees was found. Investors care mainly about the safety of the employees as 
if accidents are low then the production line continues without problems. Positive 
relationship is found also between the market value and the corporate philanthropy. 
Companies which help the communities with cash or different constructions create a 
better image to investors. Furthermore, investments in environmental projects like 
reducing the water and energy consumption or management of waste are considered 
as costs because investors cannot understand how important they are for the future 
of the firm. The conclusion of this study is that although some parts of CSR are more 
important for investors like working conditions and others, they may create problems 
to the management of the firms in order to justify some expenses. 
Furthermore, in 2017 Loh et al. found that sustainability reporting is very essential for 
firms in Singapore. In a study, unique for this region, they found that there is positive 
association between the sustainability reporting and market value of the firms. The 
higher the quality of the report, the higher the market value. 
The solution for the firms is coming from a study of Lee and Min (2015) who 
investigated the green Research and Development (RnD) investments and how these 
are connected with the carbon emissions and the financial performance of a firm. The 
results are following the previous literature and common sense. Firstly, there is a 
                                                     
11 Information about the percentage of the firms which published information between 2011-2016 
was taken by: https://www.3blmedia.com/News/Flash-Report-82-SP-500-Companies-Published-
Corporate-Sustainability-Reports-2016 (Accessed on 5 October 2020) 
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negative association between green RnD investments and carbon emissions. This 
means that firms need to invest in innovative green technologies in order to consume 
less or zero fossil fuels which can also help them to decrease their GHG emissions in 
the long-term. Furthermore, these investments have a positive relationship with the 
financial performance. Consequently, these investments can decrease their future 
costs for ETS and fines and the improvement of the financial results in the future is an 
important factor. 
2.2 Corporate Governance structure and emission disclosure 
Many studies have emphasized to the relationship between the corporate governance 
of a firm and its results in environmental issues which can affect investors. Prado and 
Sanchez (2010) found that the board of directors is very careful about environmental 
disclosure when they believe that it will harm the firm and its investors. This means 
that some directors may try to hide information about environmental issues in order 
not to harm their firms. E. Velayutham et al. (2014) made a research with two issues. 
First, which variables affect the creation of an environmental committee to a firm and 
second the existence of this committee reduces the information asymmetry or not. 
The results showed that the existence of the environmental committee is positively 
connected with the ratio of independent members of the board and the number of 
the committees. Firms with high percentage of independent members in their BoD 
and higher number of committees tend to have environmental committee. This 
committee is responsible for environmental issues and sends the signal to 
stakeholders that the firm has as high priority the protection of the environment. On 
the other hand, there is negative connection with the directors’ share ownership. It 
has been observed that firms with the same person as CEO and chairman of the Board 
or high ownership of shares from the directors have negative association with the 
existence of environmental committee in these entities. Furthermore, the existence 
of the environmental committee reduces the information asymmetry and provides 
higher quality reports to the stakeholders. 
Ntim and Soobaroyen (2013) focused on corporate governance and how it is 
connected with the CSR disclosure. Some important information is that firms with 
better corporate governance tend to be more socially responsible than firms with poor 
corporate governance. In addition, CSR practices are high for firms with larger boards, 
diversity and more independent members. A conclusion of this research is that 
authorities can reform the corporate governance code and principles in order to make 
firms have better results in financial and social reporting. 
Moreover, M. Plumlee et al. (2015) examined the relationship between voluntary 
environmental disclosure quality and firm value. It is essential to refer their findings in 
which there is a positive association between high-quality disclosures with firm value. 
So an excellent quality environment report may increase the firm’s value. 
13 
 
The last years a lot of studies about how woman’s presence in the Board of Directors 
or as a CEO in a firm can affect its financial and non-financial performance have been 
published. We have seen giant companies like Citigroup and General Motors having 
female CEO. Ben-Amar et al. (2015) researched the effect of women representation in 
the Board of Directors to increasing reporting for Canadian firms in period 2008-2014. 
They found that ‘’voluntary climate change disclosure increases with women 
percentage on boards’’. Liao et al. (2015) found also a positive connection between 
the percentage of women in board of directors with the possibility of disclosing 
information about carbon and its extensiveness. In addition, a board of directors with 
diversity and independent members having an environmental committee can be more 
effective about the financial and non-financial goals providing better information to 
all stakeholders. Kılıç and Kuzey (2018) were the first who investigated the factors 
which affect the disclosure of carbon emissions in Turkey. They found that the 
existence of sustainability committee and the diversity of the nationality of the 
members of the board are connected positively with the decision of disclosing carbon 
emissions. Moreover, firms which responded to the CDP questionnaire tend to have 
more independent executive members on their boards.  
To sum up, woman presence in the Board of a firm is material for disclosing high 
quality non-financial reports. This maybe happens because women are more sensitive 
about environmental issues than men. In addition, the percentage of independent 
members is very important not only for the better evaluation of the administration 
from externals in order to protect the investors but also for environmental issues as 
they do not only emphasize on financial issues. 
Furthermore, a different and essential study was done by Amel-Zadeh and Serafeim 
(2018) who made a global survey through questionnaire to senior investment 
professionals. The study focuses on why and how investors are using environmental, 
social and governance (ESG) information. The results are different between the 
regions and the industries. First of all, 82% of responding investors are using this 
information in order to decide about an investment. Some of them responded that 
their customers demand the usage of this information. The behaviour of European 
and American investors is really different. European investors believe that taking into 
consideration the ESG information is an ethical responsibility with 41% versus the 
American ones who only the 19% responded positively. Also, 41% of European 
investors support that ESG can change companies’ behaviour against the 26% of the 
Americans. A conclusion from this study is that the majority of the responders use the 
ESG information mainly for financial reasons and secondly for ethical depending on 
the region. In Europe investors have more ethical motives and believe that ESG 
information can change positively the firms. 
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2.3 Which factors affect the firms’ choice to publish environmental 
information 
The reasons a firm decides to reveal non-financial information are different for firms 
in different sector, country or philosophy from the owners or management. In this 
subsection there are some studies which are trying to understand how the disclosing 
decisions are taken. Stanny and Ely (2008) and Matsumura et al. (2014) found that the 
disclosure of carbon emissions is affected by specific characteristics. The size of the 
firm, foreign sales and previous disclosures are connected with whether these firms 
will disclose information about climate change. Bigger firms, firms with sales to 3rd 
countries and firms which have made the 1st step to disclose environment information 
have more possibility to reveal sustainability reports in the next year to their 
stakeholders. 
In 2009 Prado-Lorenzo et al. emphasized on the disclosing environmental information 
and the association with the size, performance or the country a firm belongs. They 
studied 101 companies from different countries and several sectors and found a 
positive association between the size and the disclosing and negative association 
between performance and disclosing. In order to understand better the second 
finding, firms with poor financial performance tend to reveal more about 
environmental information in order to become more attractive to stakeholders. 
Moreover, firms with headquarters in countries that had signed the Kyoto Protocol 
reveal more information. They believe that these firms can be benefited in the long-
term by lower cost of capital or the attraction of new investors. 
Reid and Toffel (2009) researched how and why firms disclose information to the CDP. 
They found that firms that are under pressure by their shareholders or their industry 
are targeted by environmentalists in order to disclose information about their 
CO2 emissions. Furthermore, the state and its regulation in which a firm is established 
plays an important role in announcing environmental reports. Our conclusion is that 
firms need to be pressed in order to inform stakeholders about environmental issues. 
This means that if the country has not strict laws and there is no pressure from 
externals, firms may choose to keep their reports secret. 
2.4 Hypothesis Development 
Taking into consideration the previous literature about environmental issues and how 
they are connected with firms, it is essential to understand better the way the markets 
show their interest in the environment and do not care only about profits. In a period 
in which the governments are trying to change their policies about environment and 
Europe plans the strategy about the financial instruments the firms will use in order 
to reduce their emissions to fulfil the target of decreasing the greenhouse gas 
emissions by 40% (from 1990 levels) until 2030 it is essential to find the way to 
persuade the management of the firms to change their policy about the environment 
15 
 
and the society. The knowledge that firms’ value can be decreased because of their 
harmful activities against the nature will make them reconsider their strategy. 
For this reason, the topic of this research is based on a sensitive problem for all of us. 
The hypothesis that will be examined in this study is formulated as follows: 𝐇𝟏.There 
is negative association between firm value and greenhouse gas emissions in the 
United Kingdom. 
2.5 A selection of existing models 
Except the conclusions of the previous papers it is essential to see in detail some 
models of them and the collection of their samples. In Table 1 we can see the three 
models which have been chosen to be analysed. The name of authors, the sample, the 
year and the model they used are concluded in it. 
Table 1: Existing models analysis 
AUTHOR  SAMPLE SAMPLE YEAR 




PRit =𝑎0 + 𝑎1BVSit + 𝑎2EPSit + 𝑎3GHGit + 𝑎4Dit + 𝑎5(GHGit × Dit) 
+ 𝑎6LOSSit + 𝑎7(LOSSit × EPSit ) + 𝑎8SIZEit + 𝑎9ROEit + 𝑎10LEVit 
+ 𝑎11BMit + ∑ 𝑎12
𝑗=9
𝑗=1 INDit + ∑ 𝑎13
𝑦=2014
𝑦=2011  YRit + 𝑒𝑖𝑡 
 
Griffin, P. A., Lont, D. H., 
& Sun, Y. (2012) 
 




1) logGHGE=𝑎0+ ∑ 𝑎1𝑗𝑗 𝑆𝐸𝐶𝑇 𝑗  + 𝑎 2logREVT + 𝑎3 logCAPX + 𝑎 4logPPEDP 
+ 𝑎5logINTAN+ 𝑎6GMAR + 𝑎7LEVG + ε 
2) PRCC = 𝑏0 + 𝑏1CVCE + 𝑏2RESI + 𝑏3GHGPS + ∑ 𝑏𝑘𝑘 𝐶𝑁𝑇𝐿𝑘 + ε 
3) 𝑋𝑅𝐸𝑇𝑡 =𝜂0 + 𝜂1 𝐷𝑆𝐶𝐿𝑡 +𝜂2𝑆𝐼𝑍𝐸 𝑡+ 𝜂3 𝐺𝐻𝐺𝐼𝑡−1+ 𝜂4 𝐸𝐴𝑅𝑁𝑡 + 𝜂5 𝑃𝑅𝐸𝑆𝑡 + 
𝜂6 𝑆𝑃𝐸𝐶𝑡 + 𝜀𝑡 
 Matsumura, E. M., Prakash, R. 
and. Vera-Muñoz S.C.(2014) 
Carbon 
Disclosure 
Project by S&P 
500 firms - USA 
2006-2008 
Main Models: 
1.𝑀𝐾𝑇𝑡= 𝑏0 + 𝑏1TCO2  + 𝑏2ASSET + 𝑏3LIAB + 𝑏4OPINC + 𝑒𝑡                                                                                                
2.DISC_CDP = 𝑏0 + 𝑏1CNCRN + 𝑏2STRNG+ 𝑏3PROPDISCL + 𝑏4SIZE+ 𝑏5MF 




Starting with the research of Baboukardos (2017), he collected data exclusively from 
firms of London Stock Exchange for the period 2011-2014. The data were collected by 
the Thomson Reuters ASSET4 database in which there were 1252 firms per year. Some 
firms had not the obligation of disclosing emissions so they were cancelled and the 
observations of the financial industry were excluded, based on the previous studies of 
Clacher et al. (2013) and Dahmash et al. (2009). PR which is the dependent variable 
stands for the book market value of equity of the firm. The main model included BVS 
which is the book value of equity and EPS is earnings per share. In order to find the 
correlation with the carbon emissions, he added the variable GHG which is the 
greenhouse gases and expected that the coefficient 𝑎3 will have a negative sign. The 
D is used as a dummy in order to be 1 for the period after the UK Companies Act 2006 
(Strategic Report and Directors’ Reports) Regulations 2013 and zero for the time 
before this act. This happens because the period of the collected data was coincided 
with the transitional period. 
In addition, Baboukardos (2017) made three different hypotheses which he 
researched. H1: There is a negative association between the greenhouse gas emissions 
of companies listed on the London Stock Exchange and their market value. ‘’H2: The 
magnitude of the negative association between market value and greenhouse gas 
emissions of firms listed on the London Stock Exchange has declined after emissions 
reporting became mandatory on September 30, 2013, under the amendments of the 
Companies Act 2006 (Strategic Report and Directors’ Reports) Regulations 2013. H3: 
The magnitude of the negative association between market value and greenhouse 
emissions has declined more among firms that belong to energy-intensive industries 
than for firms that belong to non-energy-intensive industries after the introduction of 
the 2013 Regulation.’’ 
The results of the research show that the first hypothesis is confirmed as the 
coefficient 𝑎3 is negative (-0.220). Therefore, the firms are penalized for their carbon 
emissions. The penalty is £220 for every metric ton of CO2 . Second hypothesis is also 
confirmed as the size of the valuation coefficient of GHG emissions is 40% lower after 
the new regulation. Regarding third hypothesis, the findings indicate that the size of 
the association between the carbon emissions and the firm value is negative and is 
essentially lower only for the companies of the energy-intensive industries. These 
results are essential as they inform us that the market penalizes the firms for their 
emissions but after the new regulation this penalty is lower because investors maybe 
have received the signal of lower emissions in the future. 
The next research that will be analysed was done by Griffin et al. (2012). They collected 
1657 observations for S&P 500 firms for the period 2006-2012. The hypothesis they 
tested was ‘’H1: Good carbon performers disclose more overall carbon information 
than poor performers.’’ 
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In this research they included three stages. The first model estimates the carbon 
emissions of the firms which do not report their emissions in CDP. The second one 
searches the relation between the firm value and the actual or estimated, from the 
previous stage, greenhouse emissions. The last is ‘’a model of the relation between 
SEC 8-K emission disclosures and daily unsigned excess stock returns around the 8-K 
filing date.’’ 
In first model of the research the dependent variable logGHGE stands for the 
greenhouse gas emissions for each year in metric tons for non-disclosing firms. This 
was calculated based on the sector, the total revenue, the capital expenditure and 
other financial indexes. 
The second model is the most essential for this research. The regression consists of 
the dependent variable PRCC which stands for the stock price at the end of the first 
quarter of the fiscal year. CVCE stands for the value of common equity per share, RESI 
residual income per share, GHGPS is the actual or estimated emissions per share and 
CNTL is other information variables. 𝑏3, which is the most important coefficient, is 
negative for disclosing and non-disclosing firms with a different trend per year. For the 
whole period the coefficient is -0.204 and the researchers have calculated the penalty 
for the median firm as $78.8 per metric ton. 
The next research which motivates us to choose the dissertation topic is from 
Matsumura et al. (2014). The researchers study the United States firms in order to test 
their main hypothesis H1: ‘’Firm value is negatively associated with carbon emissions’’. 
Their main model is the 𝑀𝐾𝑇𝑡= 𝑏0 + 𝑏1TCO2  + 𝑏2ASSET + 𝑏3LIAB + 𝑏4OPINC + 𝑒𝑡  which 
will be used also in this dissertation. MKT stands for the market value of the firm, 
TCO2 are the greenhouse gas emissions in metric tons, ASSET are the total assets of 
the firm, LIAB are the total liabilities and OPINC the operating income. About their 
data, they collect the financial data from the Compustat database and the 
environmental data from the CDP. Some firms do not respond to CDP questionnaire 
so they were excluded and the final observations were 550 for the period 2006-2008. 
They found that the coefficient b1 is negative (-0.212) and the hypothesis is confirmed. 
This means that a firm is penalised for its carbon emissions for $212 per metric ton or 
$212.000 per thousand tons. 
Furthermore, the 2nd model which they use in their research investigates why firms 
choose to disclose their carbon emissions to CDP. Some essential findings are the 
positive relationship between the strength and foreign sales of a firm with the choice 
to disclose the emissions. Strong means firms with high total assets compared within 
the sample, tend to answer the CDP questionnaire. Furthermore, firms with foreign 
sales tend to disclose their emissions too. On the other hand, firms with high debts 
may not choose to proceed in these disclosures. 
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To sum up, the 3 research papers confirm the negative association between the 
carbon emissions and the market value of the firms in USA and UK. The penalty is 
different in each of them maybe because of the different countries they collect their 
data and the period they use. The oldest one by Griffin et al (2012) calculates the 
penalty as $78.8 per ton, Matsumura et al (2014) $212 per ton and £220 per ton by 
Baboukardos (2017). 
 
3 Sample, Data and Model 
The United Kingdom’s firms have been chosen for my research project because the 
emission report is obligatory from 2013 according to Companies Act 2006 (Strategic 
Report and Directors’ Report) Regulations 2013.12 UK is one of the first countries that 
took measures for the climate change and the stakeholders are interested in 
sustainability reports. It is clear that there are a lot of data available in the UK in 
contrast with other countries. The observations that have been collected are 1000 as 
the sample includes 200 firms for the period 2015 to 2019. The data have been 
collected through the Thompson Reuters Eikon Database and the annual reports of 
the firms. Firstly, the companies were selected as follows: the firms of FTSE 100 and 
then the rest of them have been chosen randomly through the excel formula from 
FTSE 250 of the London Stock Exchange. The firms that have not the obligation of 
reporting their emissions have been excluded. 
The main model of this study is coming from the research of Matsumura et al. (2014) 
and is: 
𝑀𝐾𝑇𝑡= 𝑏0 + 𝑏1TCO2  + 𝑏2ASSET + 𝑏3LIAB + 𝑏4OPINC + 𝑒𝑡 
MKT is the market value of the common equity of the firm and it has been calculated 
by multiplying the outstanding shares with the share price at the closing date of the 
financial statements of the firm.  
TCO2  stands for the metric tons of the carbon dioxide or greenhouse gases and the 
data have been collected from the Thompson Reuters Eikon Database. Some firms 
were not updated so the information was collected from their annual reports. 
According to Greenhouse Gas Protocol the emissions are separated in three scopes. 
Scope 1 includes direct emissions and Scope 2 and 3 are indirect. According to The 
Companies Act 2006 (Strategic Report and Directors’ Report) Regulations 2013, firms 
are required to report annual quantity of CO2 emissions from their operations and 
from the purchase of heating and electricity. For this reason we have collected the 
emissions as the sum of Scope 1 and 2. Firstly, Scope 1 includes the direct emissions 
from owned or controlled sources like machines, cooling and vehicles and Scope 2 the 
                                                     
12Information collected from https://www.legislation.gov.uk/ukdsi/2013/9780111540169/part/3 ( 
Accessed on 26 August 2020) 
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indirect emissions from the consumption of purchased energy.13 Also, the database 
has a row Total Emissions in which they calculate the sum of Scope 1 and 2 emissions. 
ASSET stands for the total assets, LIAB stands for the total liabilities and OPINC for the 
operating income for each firm at the end of the year. These data have been collected 
also from Thompson Reuters Eikon Database and the financial statements of the firms. 
According to the results of Matsumura et al. (2014) research, the signs of the 
coefficients are as follows. Firstly, the main coefficient of TCO2  was negative. This 
result also agrees with the previous researches of Griffin et al. (2012) and Baboukardos 
(2017).  About the signs of the rest coefficients, they found that ASSET, LIAB and OPINC 
signs were positive, negative and positive respectively. In this research the signs are 
predicted to be like the previous one. 
In Table 2 there is more information about the sample. The total firms of the sample 
are 200 from 13 sectors. 33 firms are coming from Financial Services, a sector that 
some researchers (Baboukardos, 2017; Clacher et al., 2013; Dahmash et al., 2009) do 
not include in their sample. Ahmed et al. (2000) excluded these firms because they 
have different regulation and this affects their presentation of the financial 
statements and their stock market values. For this reason we have chosen to run the 
regression twice, firstly with all data and then without the Financial Services with the 
rest 167 firms. Furthermore, we believe that investors maybe do not give high 
emphasis on CO2 emissions of these firms because they are very low in comparison 
with other sectors. We can see that the average emissions of CO2 of Financial sector 
were 38,833 tons per firm in 2019 and at the same time Telecommunications for 
example had 766,975 tons per firm. 
The total CO2 emissions of the data for the period 2015-2019 are 2,339,399 thousand 
tons. Every year the total tons of CO2 are smaller than the previous. This shows us that 
the firms have understood their responsibility to the society and the emissions have 
been decreased by 11.2% from 2015 to 2019. The leader of the emissions is the Energy 
sector with only 2 firms and 67,200,000 tons per firm for 2019 or the 30% of total 
emissions of the year. 
In addition, a sector with high emissions is Materials. This sector includes Mining firms 
which are heavy polluters. The sector represents the 7.5% of total firms of the sample 
with 6,943,752 tons of CO2 per firm for 2019. The sector with the higher presence in 
the sample is Industrials. The emissions of this sector were increased in this period by 
19.48% with CO2 emissions per firm for 2019 reach the level of 2,286,880 tons. Carbon 
emissions were increased also by Travel and Leisure sector for 19.37% in this period. 
This sector includes hospitality, gaming and airline firms whose operations the last 
years have been going up with extremely high pace and at the same time their 
emissions too. According to International Air Transport Association (IATA) only for 
                                                     
13Information collected from https://ghgprotocol.org/. (Accessed on 27 August 2020)  
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2019 the passengers of airplanes were 8% more than in 2018 continuing the increasing 
tendency. 14 It is important to be mentioned that Technology and Real Estate sectors 
have really very low emissions with only 11,000 tons of CO2 for each firm in 2019 for 
both of them. 
 
Table 2: Number of firms and TCO2  emissions per sector 




2015 2016 2017 2018 2019 
Energy 2 1.0% 139,200 138,600 141,600 136,200 134,400 
Telecom/tions 3 1.5% 2,729 3,436 2,426 2,440 2,301 
Technology 4 2.0% 39 31 24 27 44 
Engineering 
Products 
7 3.5% 1,123 1,069 1,174 1,149 1,052 
Utilities 8 4.0% 44,434 35,327 31,538 26,916 23,389 
Health Care 10 5.0% 2,672 2,603 2,576 2,406 2,347 
Travel and 
Leisure 
14 7.0% 53,716 56,688 60,068 62,646 64,126 
Materials 15 7.5% 139,821 118,603 113,730 107,469 104,156 
Real Estate  16 8.0% 293 264 228 193 176 
Consumer 
Staples 
19 9.5% 19,849 19,220 18,258 17,373 16,099 
Consumer 
Discretionary 
30 15.0% 17,922 17,609 17,059 8,504 6,761 
Financial 
Services 
33 16.5% 1,972 1,749 1,729 1,416 1,282 
Industrials 39 19.5% 74,647 77,954 79,299 86,060 89,188 
Total Firms 200 100% 498,417 473,153 469,709 452,799 445,321 
    
 
Total Emissions : 2,339,399 
 
In Table 3, there is information about the mean, standard deviation, minimum and 
maximum value for each variable. Firstly, there are 1000 observations for every 
variable. Market Capitalization, Assets, Liabilities and Operating Income are in millions 
of pounds and TCO2  is in metric tons. The mean of the market capitalization of the 
data is 10,018.9 million pounds. The gap is very big as the lower market capitalization 
is 171 and the higher is 155,839 million pounds. Furthermore, the TCO2  emissions also 
differ between firms of different sector as we saw previously. The firm with the lower 
emissions of 70 CO2 metric tons is a Financial Services firm and the higher with 
85,000,000 is an Energy firm. Total Assets range between 50.35 and 2,715,512 million 
pounds. The size of the firms is extremely different in the London Stock Exchange with 
big differences in their financial accounts. The same is happening with Total Liabilities 
                                                     
14 Information collected from 
https://www.iata.org/contentassets/a686ff624550453e8bf0c9b3f7f0ab26/wats-2019-mediakit.pdf 
(Accessed on 29 August 2020) 
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as the lower value is 22.5 and the higher is 2,531,197 million pounds. On the other 
hand, Operating Income takes negative and positive values with the lower value of the 
observations being -10,460 and the higher is 71,092 million pounds. Some firms in the 
5-year period have some losses but the majority of the observations include profits. 
 
 
Table 3: Summary statistics of variables 
 
Table 4 includes the correlation between the coefficients of the variables and the 
statistical significance level of the results. TCO2  and MKT are positively correlated. 
According to Matsumura et al. (2014), this is happening as bigger firms have higher 
emissions. The correlation between the TCO2  and the LIAB is positive but it is not 
significant (p>0.10). TCO2  has also a positive and significant correlation with ASSET 
and OPERINC which means that a firm with higher assets and operating income has 
high carbon emissions. Regarding operating income, this does not mean that a firm in 
order to be profitable needs to be a high polluter. 
About the other correlations, ASSET is high positive correlated with LIAB and OPINC 
by 0.9973 and 0.8843 respectively. Multicollinearity problem which means that the 
explanatory variables’ correlation is very high may be a problem for this model. 
According to Brooks (2008), a solution to multicollinearity is to drop one of the 
collinear variables. For this reason, we have decided to drop the variable LIAB in order 
to solve this serious problem. The correlation between the coefficients of ASSET with 
OPINC is high but it is acceptable to this study. 
To sum up, despite the fact of collecting data for the variable LIAB, this variable is 
excluded and the regression that will be used is: 









Table 4: Correlation matrix of the variables. 
 
4 Results  
In this section the results from the regressions which have been run using the program 
STATA version 13 are to be presented. The Ordinary Least Squares (OLS) method is 
used in order to perform the analysis. The result tables are two as the regression has 
been run with the whole data and then again without the observations of Financial 
Services sector. As we have mentioned before these firms have some peculiarities that 
affect the research.  
4.1 Results for the full sample 
In Table 5 below, we can see the results using all the data, which means 200 firms with 
1,000 observations. All independent variables have positive correlation with MKT. 
Starting with the most essential coefficient of TCO2 , we can see a positive and 
significant relationship, against the previous literature. It shows us that the market 
value can be increased if a firm increases its carbon emissions. On average, if the 
carbon emissions of a firm are increased by a metric ton, the firm value increased by 
685.9 pounds. Hypothesis 1 in this case is rejected. 
Furthermore, the signs of the other coefficients are similar to the study of Matsumura 
et al. (2014). The relationship between the MKT and ASSET is positive but not 
significant (p=0.197 > 0.1). The coefficient of OPINC is 2.02 and informs us that 
investors care a lot about the profits of a firm.  
The constant term informs us that a firm of the sample can have 5,533 million pounds 
value when all the other variables are zero. It is essential to mention that R squared is 
53.2% which means that the model can interpret only 53% of the MKT.  
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Table 5: Regression’s results - Full sample. 
 
 
4.2 Results for sample without the Financial Services sector 
In this section, the firms that are used are 167 as the Financial Services sector has been 
excluded and the observations are 835. First of all, all coefficients are statistically 
significant at the 1% level. The results are different from the previous one mainly 
about the TCO2  coefficient. The coefficient of TCO2  is negative (-0.0006183) which 
means that TCO2  has negative association with MKT. The higher the carbon emissions, 
the lower the market value of the firm. For every additional metric ton of carbon 
emissions, the firm’s value is decreased, on average, by 618 pounds. The results follow 
the previous literature and the Hypothesis 1 is accepted. The penalty to firms for their 
carbon emissions is higher than the previous literature. Maybe the investors have 
understood how important the protection of the environment is and they are stricter 
with polluters. 
The negative association of TCO2  and MKT is following the previous literature as 
Griffin et al (2012), Matsumura et al. (2014) and Baboukardos (2017) have calculated 
the same relationship. The differences are significant as in this study the average 
penalty for every thousands of CO2 metric tons is £618,000 and at the same time the 
penalty from these three studies are $78,800, $212,000 and £220,000 respectively.  
Furthermore, the other coefficients have positive association with firm’s market value 
with OPINC having again the higher value (2.224284) showing again that from the 
variables of the model, the operating income of a firm is the most essential for 
investors in order to invest on a firm. R squared is 67% which means that the model 





Table 6: Regression’s results – Without the Financial Services sector. 
 
 
4.3 Robustness Check 
In order to understand better how carbon emissions can affect the firm value for the 
sectors of the data the Table 7 has been made. It includes the results after running the 
regression for each sector separately. The sectors that have been chosen have fifty or 
more observations (more than ten firms) in order to have an adequate number of 
observations per model. 
Starting with the Health Care sector, there is positive and significant for 5% and 10% 
association between the market value and the carbon emissions. By observing the 
data, we can see that some firms have very little emissions which maybe explains why 
investors do not really care about them. Travel and Leisure sector has the results with 
smaller value of the coefficient. The results for the sectors of Materials, Reals Estate, 
Consumer Staples and Consumer Discretionary are not statistically significant and 
there is not a reason to be discussed. 
Financial Services sector has positive and statistically significant coefficient. This shows 
that investors do not care about carbon emissions for these firms. Taking a look at the 
data, we can understand that the carbon emissions are really small in comparison with 
other sectors. Furthermore, as we have mentioned before some researchers choose 
to exclude these firms from their data and for this reason we will not discuss more this 
sector. Industrial sector, which has the majority of the observations of full data, has a 
negative and statistically significant coefficient which means that it is a sector in which 
the investors give emphasis on the carbon emissions of them in order to invest. The 
penalty is high as we have seen in the results of the previous subsection. It is £156,000 





Table 7: Coefficients of TCO2  per Sector 
Sector Frequency Coef. Of TCO2 P > |t| 
Health Care 10 0.0101022 0.036 
Travel and Leisure 14 0.000212 0.015 
Materials 15 0.0002212 0.134 
Real Estate 16 -0.004185 0.499 
Consumer Staples 19 0.000455 0.758 
Consumer 
Discretionary 
30 -0.0000775 0.581 
Financial Services 33 0.0412714 0.008 
Industrials 39 -0.000156 0.000 
 
4.4 Limitations  
Some essential limitations will be listed in this section. Firstly, the size of the data that 
was used may not be enough as the total listed firms in London Stock Exchange are 
approximately 2,600 and the firms that have been used in this research are only 200. 
The small number of firms in some sectors can be considered also as a limitation as in 
subsector 4.3 we cannot analyse all the sectors. The choice of collection data only from 
the United Kingdom is also a limitation as data are available and can be collected from 
different countries over the world like United States, China, South Africa and Germany 
but we have targeted to only one market.  
Furthermore, the Thompson Reuters Eikon Database may not be reliable enough 
about the CO2 emissions of the firms like for example CDP. This is referred because 
CDP has its own way of measuring the emissions of the firms and the data are 
considered as accurate. On the other hand, Thompson Reuters Eikon Database collects 
the data from annual reports of the firms without checking the credibility of them. We 
rely on the firms that they tell us the truth about their emissions. 
A significant limitation of this research is the inappropriate use of the regression from 
the study of Matsumura et al. (2014) as the variable LIAB was dropped in order to 
solve the multicollinearity issue. The correlation between the ASSET and LIAB is 0.9973 
which is extremely high. Dropping one of the collinear variables is the most essential 
way to deal with this issue. Furthermore, there are a lot of essential regressions that 
would have been used but some of them require accessibility to CDP database which 
is not possible.  
Moreover, a limitation of this study is the lack of different econometric model. It has 
been used only one panel regression which has been run with OLS. Fixed effects and 




This study touches a sensitive issue for the humankind, the carbon emissions which 
are responsible for the climate change. We live in the Anthropocene epoch in which 
the carbon cycle has been disturbed by human activities and the society needs to find 
the way to reverse it. Investors have changed their behaviour during the last decades 
and ask for more non-financial corporate performance information. 
This research focuses on the relationship between the carbon emissions of firms in the 
UK and their market value. All observations are 1,000 for several firms from different 
sectors. After running the regression the results show us that there is a positive 
association between the two variables. This is happening mainly because of the 
Financial Services sector as in subsection 4.3 we can see that the association of the 
market capitalisation and carbon emissions of these firms is positive and high in 
comparison with other sectors. Because the observations of these firms affect the 
results we have rerun the regression without them in the sample. 
Following the way of data collection of some researchers (Baboukardos, 2017; Clacher 
et al., 2013; Dahmash et al., 2009), who excluded the Financial Services sector, we 
found negative and statistically significant association between the market value and 
the carbon emissions. We must emphasize that the penalty is £618,000 for every 
thousands of CO2 metric tons and maybe this informs us that investors are stricter 
with firms and their emissions. As we have seen in Table 2, the total CO2 emissions of 
our sample for the period 2015-2019 have been decreased year to year with the total 
reduction being 11.2%. Despite the fact of this reduction maybe the investors have 
not been persuaded that the reduction will continue. 
The different size of the data collected, the model, the country and the period that 
was used in this study maybe are the main reasons for the difference in the penalties 
on the firms between this study and the previous ones. Griffin et al (2012) collected 
1657 observations for the period 2006-2012 for United States and found a penalty of 
$78,800, Matsumura et al (2014) collected 550 observations for the period 2006-2008 
for United States and found a penalty of $212,000 and Baboukardos (2017) collected 
2,968 observations for the period 2011-2014 for United Kingdom and found a penalty 
of £220,000. 
In this paragraph there are some recommendations for future studies. Firstly, it is very 
interesting to examine the relationship of firm’s value and GHG emissions for the firms 
listed in Athens Stock Exchange. The firms are not obliged to announce publicly their 
carbon emissions and for this reason the data are not adequate to make a research. 
Some firms publish voluntarily in their annual reports information about their 
emissions. We believe that in the near future more firms will follow the trend of 
making public their sustainability reports and the data will be sufficient to make a 
research. Furthermore, except this study it is also interesting to examine the quality 
of these reports and how the diversity of the members of the Board of Directors affect 
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the decision to publish these reports. Also, a severe question about a future study can 
be if the presence of the women in the BoD or as CEO can change the way of thinking 
in Greek companies about the environment. 
Studies are essential in order to understand better and find solutions to important 
issues. We want to believe that in the near future zero emissions will be achieved and 
we will not need to study the association of climate change variables with the 
economic impact on firms, governments and the society. The planet needs the action 
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